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AMENDMENT NO. 1 DECEMBER 1978 

TO 

IS:8655(Part I)-1977 SPECIFICATION FOR MAGNETIC 

SOUND TAPE RECORDING AND REPRODUCING 

EQUIPMENT (REEL-TO-REEL) 

PART I METHODS OF MEASUREMENT 
Addendum 

(Page 11, clause 5*4.3, Note) - Substitute 
•NOTE V for 'NOOK' and add the following new Note: 

'NOTE 2 - For measurement for higher accuracy 
and indication of short term variations this 
method of measurement is recontiended. * 

(LTDC 23) 



Reprography Unit, IS I, New Delhi 



AMENDMENT NO. 2 MAY 1980 
TO 

18 1 8655 ( Part I )-1977 SPECIFICATION FOR 

MAGNETIC SOUND TAPE RECORDING AND 

REPRODUCING EQUIPMENT ( REEL-TO-REEL ) 

PART I METHODS OF MEASUREMENT 

Alterations 

( Pagi 6, douse 2.1S ) — Substitute the following for the existing 
clause: 

'2«1S Rr* *J»g Atteaoatioo — The ratio expressed in decibels of the 
output voltage l/ derived from reproducing from the specified reference 
tape a qaagnetic flux identical to that of the rated recording level at a 
frequency identical to that of the level section of the specified calibration 
tape, to the output voltage V derived from reproducing the same section 
of the tape alter erasure on the equipment under test.' 

( Psgt 23. elausit *.«,. 3.6.1 oiu/t.6.2 ) — Substitute the following for 
the existing clauses: 

Ut Eraaimg^Attenuation 

ltS.1 A signal of frequency identical to that of the level section of the 
specified calibration tape is recorded on the specified reference tape at 
rated recording level, resulting, on reproduction, in an output voltage U . 

%&& After an interval of five minutes, the recorded signal is erased on 
the equipment under test by recording a signal of zero EMF while the 
adjustable record gain ( if any ) is set to minimum. The erased section 
of the tape is reproduced immediately, and the residual output voltage, 
£/, is measured via a narrow band filter to prevent errors due to noise. 



The output voltage U is corrected, if necessary, for the transmission 

factor of the filter at the relevant frequency. 

%AA The erased signal ratio is given in decibels by: 

20 log,. ^-' 



(LTOC23) ^ 
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Indian Standard 

SPECIFICATION FOR 
MAGNETIC SOUND TAPE RECORDING 
AND REPRODUCING EQUIPMENT 
( REEL-TO-REEL ) 

PART I METHODS OF MEASUREMENT 

0. FOREWORD 

0.1 This Indian Standard (Part I ) was adopted by the Indian Standards 
Institution on 26 September 1977, after the draft finalized by the 
Recording Sectional Committee had been approved by the Electronics 
and Telecommunication Division Council. 

0.2 This standard ( Part I ) covers the methods of measurement of 
characteristics of magnetic sound tape recording and reproducing 
equipment ( reel-to-reel ) type. 

0.2.1 This standard applies to complete apparatus only and not to any 
component part thereof. 

0.3 This standard lays down a single method of measurement for each 
characteristic so as to achieve the required degree of precision. It is 
not, however, intended to exclude other alternative methods of measure- 
ment for which necessary measuring equipment may be available and 
which are of equal or greater precision than the method prescribed in 
this standard. 

0.4 While preparing this standard, assistance has been derived from IEC 
Doc : 60A( Central Office )43 ' Methods of measuring the characteristics 
of recording and reproducing equipment for sound on magnetic tape* 
issued by the International Electrotechnical Commission. 

0.5 In reporting the result of a test made in accordance with this 
standard, if the final value, observed or calculated, is to be rounded off, 
it shall be done in accordance with IS : 2-1960*. 



♦Rules for rounding off numerical values ( revised ). 
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1. SCOPE 

1.1 This standard ( Part I ) proscribes the conditions and detailed 
procedures for the measurement of mechanical and electrical performance 
characteristics of magnetic sound tape recording and reproducing 
equipment ( reel-to-reel ) type. 

1.1*1 This standard does not apply to special purpose recording and 
reproducing equipment, such as the following: 

a) High speed duplicators, 

b) Dictating machines, 

c) Cassette recorders, 

d) Endless loop cartridge recorders, 

e) Artificial reverberation recorders, 

f ) Logging recorders, and 

g) Machines for perforated and other magnetic tape media not 
included in IS : 4377-1967*. 

2. TERMINOLOGY 

2*0 For the purpose of this standard, the terms and definitions specified 
in IS : 1885 ( Part Ill/Sec 3 )-1967f shall apply in addition to the 
following. 

2.1 Tape Speed(s) — The speed(s) at which the tape is transported 
from the supply reel to the take-up reel when the equipment is in the 
reproducing mode. 

2.1.1 Mean Tape Speed — The average of the tape speed measured at 
the beginning, the middle and at the end of the full supply reel of 
largest diameter. 

2.1.2 Deviation of Mean Tape Speed from Standard Speed — The ratio of 
the difference between mean tape speed from standard speed to standard 
speed, expressed in percentage. 



Expressed mathematically: 

AF« Fm ~ r ° — X 100 percent 



V m - 



where 

&V = deviation of mean tape speed from standard speed, 
Vm = mean tape speed, and 
V Q as standard speed. 



•General requirements for magnetic tapes for sound recording and reproduction. 
tKlertrotechnical vocabulary: Part III Acoustics, Section 3 Sound recording and 
reproduction. 
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2.2 Maximum and Minimum Tape Tension — The maximum and 
minimum forces, expressed in newtons, acting on the tape at the begin- 
ning, the middle and the end of a full supply reel at reproduce speed and 
at steady state maximum spooling speed. 

2.3 Start Time — The elapsed time between operation of the starting 
device and attaining the specified tape speed within the specified speed 
fluctuation limits, expressed in seconds. 

2.4 Stop Time — The elapsed time between operating the stop device 
and the time when the tape actually stops, expressed in seconds. 

2.5 Spooling Time — The time taken for a full largest diameter reel of 
a specified tape to be spooled at maximum speed. 

2.6 Magnetic Field — The magnetic stray field, generated by the record- 
ing and reproducing equipment at a stated distance from its enclosure or 
from any part associated with the recording and reproducing equipment. 

2.7 Reproducing Amplifier Load Impedance — The load impedance 
of the reproducing amplifier as specified by the manufacturer by which 
the output terminals of the amplifier are to be terminated for measuring 
purposes. 

2.8 Line Output Voltage — The voltage as specified by the manu- 
facturer which is available across the load impedance (see 2.7), when 
reproducing the level section of the appropriate calibration tape. 

2.9 Maximum Line Output Voltage — The maximum output voltage 
which the reproducing amplifier will deliver to the specified load 
impedance for a given level of distortion. 

2.10 Reproducing Frequency Response — The relative output levels 
( in decibels ) as a function of frequency when reproducing the specified 
calibration tape. 

2.11 Overall Frequency Response — The relative output levels ( in 
decibels ) as a function of frequency at the output terminals of a record- 
ing and reproducing equipment ( terminated by the specified load 
impedance ) when reproducing a tape recorded with a specified constant 
level applied to the input terminals of the recording and reproducing 
equipment. 

Note — The blank portion of the calibration tape is to be used for the recording. 

2*12 Amplitude Non-linearity — The production of unwanted signals 
in the output voltages of the recording and reproducing equipment, these 
unwanted signals being related to the input signal frequency. 
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2.13 Signal-to-Noise Ratio — The ratio expressed in decibels of the 
output voltage when reproducing the reference tape which has been 
recorded to a level equal to the level section of the calibiation tape to 
either the wide band or the weighted noise voltage in the absence of the 
signal, but with the reference tape biased and the input of the recording 
and reproducing equipment terminated with the specified source 
impedance. 

2.14 Gross Talk — The ratio, expressed in decibels, between two 
voltages ( r \ and U\ occurring at the output terminals of channels A and 
B respectively, where l r \ is due to the wanted signal intended for 
channel A, and l?\ is due to the unwanted signal produced by channel 
A in channel B. 

2.15 Channel Separation — The ratio, expressed in decibels, between 
two voltages U \ and U'i\ occurring at the output terminals of a given 
channel A 9 where U A is due to the wanted signal intended for channel 
A^ and U'n is due to the unwanted signal produced by channel B in 
channel A. 

2.16 Erasing Attenuation — The ratio, expressed in decibels, of the 
output voltage of a flux level 6 dB above flux level of the level section of 
the appropriate calibration tape to the output voltage of the residual 
level appearing after the recording has been erased. 

2.17 Input Impedance — The internal impedance of the equipment 
measured between the input terminals. 

2.18 Output Impedance — The internal impedance of the equipment 
between its output terminals. 

2.19 Recorded Flux Frequency Response — The relative recorded 
flux levels in decibels as a function of frequency. 

2.20 Recording Sensitivity — Minimum source emf to record 
calibration tape reference level on the specified reference tape with the 
recording amplifier at its maximum gain condition. 

2.21 Maximum Source EMF — The source emf which results in twice 
the total harmonic distortion obtained when the record gain is set at 
maximum and the tape flux is G dB below the rated recording level. 

2.22 Minimum Source EMF — The source emf which, when recorded 
on the specified reference tape at maximum record gain, will result in a 
tape flux which is identical to that of the rated recording level. 

2.23 Reference Tape — An unrecorded magnetic tape with specified 
characteristics, selected as a reference, to enable a comparison to be 
made with other magnetic tapes or to measure characteristics of 
magnetic records. 
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2.24 Azimuth Adjustment — The adjustment necessary to bring 
magnetic head gaps perpendicular with respect to the direction of 
movement of the tape. 

2.25 Bias Setting — ■ The alternating current to a magnetic recording 
head which is superimposed on the audio frequency signal in order to 
diminish the distortion of the recording that otherwise would occur. 

3. GENERAL CONDITIONS FOR MEASUREMENTS 

3.0 Unless otherwise specified, the measurements shall be made under 
normal measuring conditions specified in 3.1 to 3.8. 

3.1 Normal Supply Voltage — The rated supply voltage shall be 
applied to the equipment. 

3.1.1 The voltage applied to the equipment shall be held constant 
within 1*0 percent of the rated value dining the measurement of the 
characteristic. 

3.1.2 In case of ac mains operations, the voltage shall be applied at 
the rated frequency. The harmonic content of ac mains supply voltage 
shall not exceed 5*0 percent. 

3.1.3 In case of battery operation, primary batteries of the type and 
rated voltage as specified by the manufacturers shall be used. 

3.2 Atmospheric Conditions for Testing 

3.2.1 Unless otherwise specified all measurements shall be carried under 
the following atmospheric conditions: 

Temperature : 13 to 33 C 

Relative humidity : 45 to 75 percent 

Air pressure : 86 to 106 kPa ( 10 mbar = 1 kPa ) 

3.2«2 The equipment shall be protected from draught and direct 
radiation. 

3.3 Standard Tape Speeds — The standard tape speeds are as follows: 

76*2, 38-1, 1905, 9-53 and 4-76 cm/s 

3.4 Reference Frequency — Unless otherwise specified, reference 
frequency for measurements shall be given below: 

Tape Speed Reference Frequency 

cm/s Hz 

76-2 1 000 

38-1 1 000 

1905 1 000 

9-53 315 

476 315 

7 
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3.5 Test Frequencies — For measurements to be made at a number of 
frequencies, the frequencies shall be selected from IS : 2264-1963*. 

3.6 Reference Level — The standard reference level shall be defined 
as short-circuited surface induction corresponding to a tape flux as 
specified below: 



Tape Speed 

cra/s 


Reference Level 
nVVb/m 


762 


320 


38' 1 


320 


1905 


320 


9-53 


250 


476 


250 



3.7 Calibration Tape — The calibration tape appropriate to type and 
speed of the equipment shall be used ( see IS: 7068-1973-f ). 

Notk — The calibration tape should be identified by the name of the 
manufacturer and country of manufacture. 

3.8 Accuracy of Test Set-Up — The test set-up employed to carry out 
measurements in accordance with this standard shall have an accuracy 
of at least one order better than that specified for the quantity tinder 
measurement. 

3.9 Reporting — The test report shall clearly indicate the following: 

a) Supply voltage, type (ac or dc ) and frequency in the case of ac; 

b) Atmospheric conditions under which tests are carried out; 

c) Any change or necessary adjustments to the equipment done 
before measurement; and 

d) Results of tests. 

4. OPERATING CONDITIONS 

4.1 Before any measurements are taken, the unit shall operate for at 
least the stabilization time specified by the manufacturer or 10 minutes 
whichever is greater. 

4.2 Before any measurements are taken, all measuring equipments shall 
have reached temperature stability. 

4.3 Apart from the specified load, the measuring equipment shall not 
introduce an additional load which would significantly affect the 
parameters measured. 

•Preferred frequencies for acoustical measurements. 
fSpecification for 6'25 mm calibration tape. 

8 
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4.4 Before measurements are made, it should be ensured that parts of 
the equipment near or in contact with the tape are maintained clean and 
demagnetized. 

4.5 Unless permanently connected, all noise reductions and/or automatic 
gain control ciicuit shall be rendered inoperative. 

4.6 The spools used shall conform to IS : 3956-1967* and for test purposes 
the largest size of spool for which the recorder is designed shall be used. 

5. GENERAL MEASUREMENTS 

5.1 Visual Examination — The equipment shall be visually examined 
for checking requirements specified in the relevant specification. 

5.2 Operational Test — The preliminary checking shall be done by 
recording a signal (a) through the microphone, and (b) through the 
auxiliary input if provided. The signal shall then be reproduced on the 
loudspeaker provided in the circuit. All mechanical and electrical 
controls shall be activated and checked for smooth and noise free 
operation. 

5.3 Power Consumption 

5.3.1 For Equipment Powered from the Supply Mains — The current ( /), in 
amperes, taken from the supply source is measured by means of an 
ammeter having a class index not inferior to 2*5 ( see IS : 1248-1968J ) 
when the equipment is operating under maximum voltage and load 
conditions. The mode ( for example, spooling ) in which the equipment 
is operating when this measurement is taken shall be stated. 

Maximum power consumption = (/ X maximum rated voltage) Vk 

5.3.2 For Equipment Powered from Batteries — The current ( /) in amperes, 
taken from the batteries is measured by means of an ammeter having a 
class index not inferior to 2*5 ( see IS : 1248-1968t ) when the equipment 
is operating under maximum battery voltage and load conditions* The 
mode ( for example, spooling ) in which the equipment is operating 
when this measurement is taken shall be stated. 

Maximum power consumption = ( / X maximum battery 

voltage ) watts 

5.4 Tape Speed — The method of measurement for the determination 
of speed characteristics is given when the equipment is in the reproduce 
mode only, unless otherwise specified, with tape under the constant 
tension, that is, the tension of the tape when it travels at uniform speed. 

Note — For a given equipment, it is assumed that its speed characteristics in the 
record and reproduce modes are identical. 

•Dimensions of spools for magnetic tapes for sound recording and reproduction. 
fSpectfication for direct acting electrical indicating instruments ( first rtvision ). 
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5.4.1 First Method — The time / in Seconds, taken for a given length 
of tape ( / cms ) to pass a fixed point on the equipment in the reproduce 
mode is measured by means of a suitable timing device. 

Then the deviation of mean tape speed from standard tape speed is 
given by: 



A^ = 



( Ht) - Vo 



X 100 percent 



5.4.2 Second Method — A tape provided with visible lines, which are 
perpendicular to the tape edges and which are spaced at a distance of 
d cms apart, is played on the equipment in the reproduce mode while 
being illuminated by a light source emitting n flashes per second. The 
number of apparent lines per second ( KN) passing a fixed point is 
counted. If the apparent lines move in the direction of tape travel, JV is 
positive; if they move in the opposite direction, JVis negative. 

It is assumed that the actual line spacing d is so chosen that the 
apparent lines are stationary when the tape travels at standard speed. 
For ease of observation, it is desirable that the apparent line spacing s, 
be greater than 0*3 cm. For the given tape speed, the factor K depends 
on the values chosen for n and d. In the following table, n and d are 
chosen so that the factor K is unity. If other values of n and d ( n 9 and 
d 9 ) have to be used, they should be simple multiples or sub-multiples of 
n and </. They are related to K as follows: 



/: = 



n X d 
n 9 X d 9 



It should be noted, that the apparent line spacing s will be inversely 
proportional to the factor K. 



Vo 

cm/s 


50 


Hz Power Suj 


iplies K 


r 

n 


d 


s 




Flashes/s 


cm 


cm 


76-2 


200 


0-381 


0-381 1 


38-1 


100 


0*3810 


0-381 1 


19-05 


50 


0-381 


0*381 1 


953 


25 


0-381 


0-381 1 


4*76 


12-5 


0-3810 


0-381 1 



10 
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The deviation of mean tape speed from standard tape speed is 
given by: 

/\V = — ^- X 100 percent 

n l 

5.4.3 Third Method — A tape carrying a sinusoidal signal which, when 
reproduced at the relevant standard speed, would result in a reproduce 
frequency F u Hz, is played on the equipment in the reproduce mode. 
The actual reproduce frequency / ; m Hz is measured by means of digital 
frequency meter. 

Then the deviation of mean tape speed from standard speed is 
given by: 

AV = * m - *o x 1Q0 perccnt 

Nutk — It is recommended that Fu i 1 * < Iioscn to be 3 150 11/. 

5.5 Speed Fluctuations ( Wow, Flutter and Drift ) — Speed 
fluctuations shall be measured in accordance with IS : 8152-1976*. 

5.6 Maximum and Minimum Tape Tension 

5.6.1 Largest diameter reels shall be used and measurements taken at 
the beginning, the middle and the end of a full supply reel. Measuie- 
ments shall be taken between supply reel and capstan, capstan and 
take-up reel, and where applicable, between cap>tans. The maximum 
and minimum values of these six ( nine where applicable ) readings aie 
quoted for reproduce speed and steady slate maximum spooling speed. 

5.6.2 A section of the tape from eacli location specified in 5.6.1 is, in 
turn, passed over an idler roller carried by a rod connected to a 
dynamometer, and extended until the included angle of the tape is 120 . 

5.6.3 The reading on the dynamometer is equal to the tension A" in 
the tape. 

Not*; - If dynamomeiei is not available, the alternative methods given in 
Appendix A may be followed. 

5.7 Start Time 

5.7.1 Largest diameter reel shall be used. A test frequency of 3 150 Hz 
recorded on the equipment throughout the full reel of tape shall be 
reproduced on the equipment from the beginning, the middle, and the 
end of the supply reel. The reproduced test signals shall be fed into a 
wow and flutter meter ( complying with IS : 8152-1976* ) centied on 
3 15)0 Hz and the output from the meter fed to a graphic recorder. The 
time taken from the operation of the starting device till the meter 
indicates steady flutter figure is noted from the graphic recorder. The 
maximum of these measurements shall be quoted. 

♦Method of measurement of speed fluctuations in sound iccording and reproducing 
equipment. 
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5.8 Stop Time 

5.8.1 Stop Time from Record/ Reproduce Speed — Largest diameter reels 
shall be used. While playing at reproduce speed, the stopping device 
shall be operated. The time taken between operating the stopping device 
and the tape stopping shall be measured by means of a suitable timing 
device. The measurement shall be carried out at the beginning, the 
middle and the end of a full supply reel and at each of these positions of 
tape, three readings shall be taken. The maximum time shall be quoted. 

5.8.2 Stop Time from Maximum Spooling Speed — Largest diameter reel 
shall be used. While spooling the tape at maximum speed, the stopping 
device shall be operated. The time taken between operating the stopping 
device and the tape stopping shall be measured by means of a suitable 
timing device. The measurement shall be carried out at the beginning, 
the middle and the end of a tape from a full supply reel and at each of 
these positions of tape, three readings shall be taken. Measurements shall 
be made in both directions of travel. The maximum time shall be 
quoted. 

5.9 Spooling Time 

5.9.1 Largest diameter reels containing specified length of tape shall 
be placed in the equipment and the spooling control ( if any ) set to 
maximum. A suitable timing device and the spooling device are actuated 
and the timing device is stopped when the length of tape comes to an 
end. Measurements shall be made in both direction or travel. 

Note — It is usual for the specified length of tape to be the maximum that the 
machine can accommodate. 

5.10 Head Gap Configuration for Multi-track Heads — The relative 
positions of the head gaps should be measured by means of a microscope. 
It may be necessary to remove the head from the machine in order to 
make this measurement. The position of the head gaps shall be aligned 
with track configuration specified in relevant Indian Standard ( see 
IS : 4377-1967* ). 

5.11 Mechanical Noise — This measurement shall be carried out 
under free field conditions as in an anechoic chamber- The equipment 
should be placed in the middle of the working floor on a strong 
hardboard and sponge rubber of about the same dimensions as the base 
of the tape recorder. The noise level should then be measured by placing 
the microphone at a distance of 1 metre above the equipment. It is also 
to be ensured that the noise level of the free field room is at least 10 dB 
lower than the specified noise level of the equipment. 

♦General requirements for magnetic tapes for sound recording and reproduction. 

12 
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5.12 Magnetic Stray Field — The recorder is plated in the recording 
imde and the individual frequency components of the stray field are 
measured using a one-third octave filter and the search coil at a specified 
distance and direction from the equipment. 

Note— Details of search coil are nndei consideration. 

5.13 RF Shielding — Under consideration. 

5.14 Azimuth Adjustment — The equipment shall be brought under 
normal working conditions. When reproducing the azimuth section of 
calibration tape, the azimuth shall be adjusted in such a way that 
maximum output voltage is reached. In case of stereo recording, phase 
relation between the tracks shall be measuted ( with a suitable phase 
meter ). 

5.15 Bias Setting — The equipment shall be brought under noimal 
working conditions. An input signal at a reference frequency of 1 kHz 
and a level low enough to prevent overload of the tape, shall berecoided 
at the speed of 1905 cm/s, the bias shall be so adjusted that the output 
voltage after having reached its maximum value is 2 dB below the 
maximum output voltage or as recommended bv the manufacturer. 
Reference section of the calibration tape shall be used for this purpose. 
The measurement is to be repeated for all the speeds for which the 
equipment is designed. 

Notk — The lefeience frequence for difleunt sp< eds shall be in ac enrdance with 
3.4. 

6. RECORDING PERFORMANCE 

6.1 Input Impedance 

6.1.1 Bala need Inpu t 

6.1.1.1 Free ftnm earth — If the input circuit of the amplifier is 
balanced and free from connections to the earth ( or chassis ), the 
following procedure shall be followed: 

a) The amplifier is brought under normal working conditions, using 
a source with one earthed terminal, as shown in Fig. 1 A. 

b) The output voltage U^ and input voltage U\ are then measured. 
A known resistor of value R approximately one-tenth of the input 
impedance is connected in seiies uith the input terminals as 
shown in Fig. IB. The source emf is readjusted to obtain (he 
initial output voltage {7 2 . The voltage l r x appearing across the 
resistor R is then measured. 

The modulus of the input impedance is given by: 

-^ R 
13 
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lA For Measurement of U» and U, 



Rs 
-CZD- 



r-* C3 

:*© R 




B*_£ 



u. 



IB For Measurement of [) r 

Fig. 1 Measurement of Input Impedance for Balanced 
Input Free From Earth 

6.1.1.2 Connected to earth — If the input circuit has a centre tap 
connected to the earth or chassis, the following piocedure shall be 
followed: 

a) The amplifier is brought under normal working conditions, using 
a source free from earth ( or chassis ), as shown in Fig. 2 A. 

b) The output voltage Ut is measured. The input voltage U\ is 
measured by means of a balanced voltmeter. A known resistor 
of value R is connected in series with the input terminals as 
shown in Fig. 2B. The source emf is readjusted to obtain the 
initial output voltage U%. The voltage U v appearing across the 
resistor R is then measured by means of a balanced voltmeter. 

The modulus of the input impedance is given by: 

6.1.2 Unbalanced Input — The amplifier is brought under norma) 
working conditions. A shielded transformer is inserted between the 
source emf and the amplifier. The shields are connected as shown in 
Fig. 3 A. The voltage appearing at the secondary terminals of the trans- 
former is adjusted to a value of 10 dB below the rated source voltage. 
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The output voltage Ui and input voltage U\ are measured. A known 
resistor of value R is connected in series between one of the secondary 
terminals of the transformer and ground as shown in Fig. 3B. The 
voltage appearing at the secondary terminals of the transformer is 
adjusted to obtain the initial output £/ 2 . The voltage L\ appearing 
across resistor R is then measured. 



The modulus of the input impedance is given by: 



R 



€ 



Rs/2 
•— CZ3- 



-C=J 



Rs/2 " jTp 

Pbv*1 



£H i 



BV «=» Balanced voltmeter 
2A For Measurement of U x and U, 



Rs/2 




-•— CZI tCD 



Rs/2 



[£! 



h^d>3^H j 



j 



(JJR. 

BV — Balanced voltmeter 

2B For Measurement of U f 

Fio. 2 Measurement of Input Impedance for Balanced 
Input, Connected to Earth 



6.2 Recorded Flux Frequency Response 

6.2.1 The relative recorded flux levels can be derived from the 
reproducing frequency response ( 7.5 ) and the overall frequency 
response ( 8.1 ) . 
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eprspjo 



3A For Measurement of U t and U t 



■~=^\>rr- 




E.<~ri:!'' 



3B For Measurement of U r 

Fig. 3 Measurement of Input Impedance for 
Unbalanced Input 

6.2.2 Overall frequency response minus reproducing frequency 
response equals recorded frequency response. 

6.3 Minimum Source EMF — The level section of the appropriate 
calibration tape is reproduced and the output voltage measured. With 
the recording gain control set to maximum, the input level to the 
equipment is adjusted until the flux level recorded on reference tape 
equals the flux level on the calibration tape. The source emf is then 
measured. 

6.4 Maximum Source EMF 

6.4.1 The level section of the appropriate calibration tape is reproduced 
and the output voltage measured. With the recording gain control set to 
maximum the input level to the equipment is adjusted until the flux 
level on the reference tape equals the flux level on the calibration tape. 
The third harmonic distortion at this level is then measured. The 
recording gain control is adjusted to successive positions of lower gain 
whilst the source emf is increased to restore the initial output voltage 
until the measured distortion is just greater than that originally 
measured. 

6.4.2 Maximum source emf is the maximum input level the recording 
amplifier will accept. 
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7. REPRODUCING PERFORMANCE 

7.1 Output Impedance — The specified load impedance, Ro is replaced, 
in succession, by resistors of value Oti Ro and 1*2 /?o. In each case 
the level section of the specified calibration tape is reproduced, and each 
output voltage is measured ( Uo.s, Ui 2 ). 

Output impedance = rr y%- 



O-HjRo 1-2 Ro 

Note — The output impedance will generally be a complex quantity. However, 
within the specified frequency range the output impedance will appioximate to a 
pure resistance, and the results obtained b\ this method aie geneially sufficiently 
accurate in practice. 

7.2 Line Output Voltage — The line output voltage shall be measured 
across the stated load impedance connected to the line output terminals. 

7.3 Maximum Line Output Voltage — The level section of the 
appropriate calibration tape is reproduced and the reproducing gain 
control adjusted so that the given level of distortion is measured. If the 
range of the reproducing gain control ( s ) is insufficient to produce the 
given level of distortion, a signal can be inserted into the reproducing 
amplifier via a coil placed in front of the reproducing head. The output 
voltage £/ 2 at this distortion level is then measured. 

7.3.1 Maximum line output voltage margin expressed in decibels is 
20 logio UilUi where U\ is the voltage specified. 

7.4 Unbalance of Output — Each of the balanced output terminals 
of the equipment under test is connected to the unknown arm of capacity 
measurement bridge and its capacitance to earth is measured. 

Note — Normally in capaciiance bridges 1 kHz signal is used as the ac signal. As 
such the unbalance as measured by the above method will give unbalance of the out- 
put at 1 kHz. 

7.5 Frequency Response 

7.5.1 If adjustable reproduce gain controls are provided on the 
equipment, they shall be adjusted to give an output £/© when reproduc- 
ing the rated recording level. Tf adjustable reproduce equalization 
controls are provided on the equipment, they shall be adjusted to give 
the closest approximation to the specified reproducing characteristic 
when reproducing the frequency response section of the specified 
calibration tape, due correction being made for the recording charac- 
teristic of the specified calibration tape. 

7.5.2 The frequency response section of the appropriate calibration 
tape is reproduced and the measured variation of output level (in 
decibels) as a function of frequency are plotted in graphical form. 
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7.5.3 The reproducing frequency response of each channel at all 
relevant speeds is quoted in graphical form. 

The scale ratio should be such that the length representing one 
decade of frequency is the same as the length representing 25 or 50 dB 
difference in output level. The preferred length per decade is 50 mm. 
If the size of the graph is changed, the scale ratio should be left 
unaltered ( see IS : 8159-1976* ). 

Note — Graphs should be diavvn with frequency in 11/ as abscissae on a logaiith- 
mic scale, and output level in dB as ordinates on a linear scale. 

7.6 Signal-to-Noise Ratio (Electronic Noise) — The rated recording 
level is reproduced, resulting in an rms output voltage £/«>. After remo- 
val of the tape and its replacement by a non-magnetic antistatic tape the 
equipment is again switched into the reproduced mode and the rms 
output voltage, U is measured via the filters specified below, due allow- 
ance being made for the transmission factor of the relevant filter at the 
relevant frequency: 



a) Unweighted signal/ 
noise ratio 



b) Weighted signal; 
noise ratio 



c) Octave signal/noise 

ratio 

d) Third-octave signal/ 

noise ratio 



A band pass filter, which has a 
reasonably constant transmis- 
sion factor between 22 to 
22 000 Hz, but which decreases 
outside this frequency band at 
the rate specified for octave 
band filters with medium 
frequencies of 31*5 Hz and 
16000 Hz in IS: 6964-1973| 
shall be used. 

A filter having a transmission 
factor in accordance with the 
A-weighting curve specified in 
Appendix B and Fig. 4 shall be 
used. 

Octave filters in accordance with 
IS : 6964-1973f shall be used. 

Third-octave filter in accordance 
with IS : 6964-19731 shall be 
used. 



♦Specification for scales and sizes for plotting frequency, characteristics and polar 
diagrams. 

•("Specification for octave, half-octave and thiid-octave band filters for analysis of 
sound and vibrations. 
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7.6.1 Ri suits — Signal noise iatio call ulated fioin the expiession 
!20 logio " (IB, shall be icpioduced as follows 



a) Unweighted signal/ 

noise ratio 

b) Weighted signal' 

noise ratio 

c) Octave signal noise < 

latio 

d) Thnd-octa\e signal/ 

noise tatio 



A single dome is quoted. 

A single figuie is quoted 

A giaph ( ue IS HKVM07G* ) 
showing the ratio as a func- 
tion of frequent y. 

A giaph {Ate IS«815 C M<)7G* ) 
showing the ratio as \ function 
of frequency. 



♦Specification for sc ilrs in*l M7rs lor plotting h<qu*n<\ < hat.K tcnslics .tnd pol.ir 
diagrams 
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8. OVERALL PERFORMANCE 
8.1 Overall Frequency Response 

8.1.1 If adjustable response gain and equalization controls are provid- 
ed on the equipment, they shall be adjusted to the settings determined 
in 7.5. If adjustable record gain controls are provided on the equip- 
ment, they shall be adjusted so that an input signal emf of U\ 9 shall 
result in a tape flux on the specified reference tape which is identical to 
the rated recording level. 

8.1.2 If adjustable record equalization controls are provided on the 
equipment, they shall be adjusted to give the closest possible approxima- 
tion to a flat response when reproducing the specified reference tape on 
which constant amplitude signals at frequencies corresponding to those of 
the frequency response section of the specified calibration tape have been 
recorded. 

8.1.3 Constant amplitude signals at frequencies corresponding to those 
on the frequency response section of the specified calibration tape are fed 
to the input of the equipment and are recorded on the specified reference 
tape section of the calibration tape. The constant amplitude shall be 
adjusted so that the frequency corresponding to that on the level section 
of the specified calibration tape is recorded to reproduce at approxi- 
mately the same level as the frequency response section of the specified 
calibration tape. 

8.1.4 The recorded reference tape is reproduced and the measured 
variations in output level ( in dB ) are plotted as a function of frequency 
within the specified frequency range in graph form. The resulting curve, 
the overall characteristic, is compared with a flat response and the 
maximum positive and negative differences between the two curves are 
noted. The measurement is repeated for each channel at each relevant 
speed. 

8.1.5 The measurement shall, preferably, be presented in graph form 
(see IS : 8159-1976* ) for each channel at each relevant speed. 
Alternatively the maximum positive and negative deviations of the 
overall characteristic from a flat response within the specified frequency 
range expressed in sfcdB may be quoted for each channel at each 
relevant speed. 

8.2 Amplitude Non-linearity 

8.2.1 An input signal having a frequency equal to the level section of 
the appropriate calibration tape shall be recorded on the blank portion 

♦Specification for scales and sizes for plotting frequency characteristics and polar 
diagrams. 
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of calibration tape so that the reproduced output equals the output from 
the level section of the appropriate calibration tape. Whilst reproducing 
this signal the total harmonic distortion is measured. This measurement 
shall not be done while recording the test signal. 



8.2*2 Total harmonic distortion produced 
flux level shall be expressed as a percentage. 

8.3 Signal-to-Noise Ratio 



when recording a given 



8.3.1 The adjustable response gain and equalization controls ( if any ) 
shall be set as determined in 7.5 and the adjustable lecord gain and 
equalization controls ( if any ) shall be set as determined in 8.1. 

An input signal emf of U\ recorded on the specified reference tape 
is reproduced resulting in an output voltage l r o. With the record input 
terminated by the rated source impedance, an input signal of zero emf 
recorded on the specified reference tape is reproduced via the filters 
specified below and the output voltage [/, corrected, if necessary for the 
transmission factor of the relevant filter at the relevant frequency, is 
measured: 



a) Unweighted signal/ 
noise ratio 



b) Weighted signal/ 
noise ratio 



c) Octave signal/noise 

ratio 

d) Third-octave signal/ 

noise ratio 



A band pass filter, which has a 
reasonably constant trans- 
mission factor between 22 to 
22 000 Hz, but which decreases 
outside this frequency band at 
the rate specified for octave 
band filters with medium 
frequencies of 32*5 Hz and 
1 6 000 Hz in IS : 6964-1973* shall 
be used. 

A filter having a transmission 
factor in accordance with A- 
weighting curve ( see Fig. 4 ) 
specified in Appendix B shall be 
used. 

Octave filters in accordance with 
IS : 6964-1973* shall be used. 

Third-octave filter in accordance 
with IS : 6964-1973* shall be 
used. 



•Specification for octave, half-octave and third-octave hand filters for analysis of 
sound and vibrations. 
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8.3.1.1 Result — Signal/noise ratio calculated from the expression 
[j 
20 logio -j—- dB, shall be reproduced as follows: 

a) Unweighted signal/ A single figure is quoted. 

noise ratio 

b) Weighted signal/ A single figure is quoted. 

noise ratio 

c) Octave signal/noise A graph ( see IS : 8159-1976* ) 

ratio showing the ratio as a function 

of frequency. 

d) Third-octave signal/ A graph ( see IS : 8159-1976* ) 

noise ratio showing the ratio as a 

function of frequency. 

8.4 Output Power Measurement — The blank section of the 
appropriate calibration tape shall be recorded with 1 kHz peak 
recording level signal, that is, 3 percent distortion. This tape shall be 
played back and the output shall be measured at the maximum setting 
of level control. 

8*5 Separation Between Adjacent Tracks 

8.5.1 The adjustable reproduce gain and equalization conttols ( if any ) 
shall be set as determined in 7.5 and the adjustable record gain and 
equalization controls ( if any ) shall be set as determined in 8.1. 

8.5.2 Constant amplitude signals at frequencies corresponding to those 
of the frequency response section of the specified calibration tape are fed 
to the input of one channel A of the equipment and are recorded on the 
specified reference tape. The constant amplitude shall be adjusted so 
that the frequency corresponding to that on the level section of the 
specified calibration tape is recorded to reproduce at approximately the 
same level as the frequency response section of the specified calibration 
tape. 

8.5.3 At the same time, the record input of the adjacent channel B 
which is terminated by the rated source impedance, is fed with signals 
of zero amplitude and shall also be in the record mode. 

8.5.4 The procedure is repeated with the signal input to the channels 
A and B reversed. 

8.5.5 The recorded reference tape is reproduced via the third-octave 
filters specified in IS : 6964-1973J whose centre frequencies correspond 
to those of the recorded signals. For each frequency the output from 
each channel for wanted signal ( C/a, Uq ) and unwanted signal 
( Ua, I J* ) are measured. 

* Specification for scales and sizes for plotting frequency characteristics and polar 
diagrams. 

fSpecification for octave, half-octave and third-oc!ave band fiters for analysis of 
sound and vibrations. 
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8.5.6 Separation between adjacent tracks is given by: 

20 logio - yV - oi 20 logio -777- 

8.5.7 The ratio is plotted in graph form ( see IS : 8159-1976* ) as a 
function of frequency, and the least favourable curve is presented. 

8.6 Erasing Attenuation 

8.6.1 A flux level 6 dB above the flux level of the level section of the 
appropriate calibration tape is recorded, then reproduced and the output 
level Uo noted. The recording is then erased and the erased tape is 
reproduced via a third-octave filter, whose centre frequency is equal to 
the frequency of the original 1 wording, and the output voltage l\ 
measured. 

8.6.2 The erasing attenuation in decibels is given by: 

20 log, -^ 

APPENDIX A 

[ Clause 5.6.3 ( Note ) J 

ALTERNATE METHODS OF MEASUREMENT OF 
TAPE TENSION 

A-l. SPRING BALANCE METHOD 

A-l.l A spring balance with a measuring range of to 200 g is used. A 
loop is formed at the end of the tape which can be hooked on to the 
spring balance. The spool ( with the tape wound on it ) is placed on the 
take-up or the feed turntable as required for measuring the tension on 
the take-up side or on the feed side ( counter tension ). Without 
threading the tape through the capstan the tape transport is started so 
that the tape is pulled by the respective turntable. The spring balance 
is held initially to hold the tape taut and is then slowly moved or 
released so that the tape gets wound on to the spool; a steady reading 
can be obtained when both the tape and the spring balance advance 
together without relative movement between them. The reading of the 
spring balance in this fairly steady state gives the tension in the tape. 

A-2. PRESET TENSION GAUGE METHOD 

A-2.1 A preset type of tension-gauge may also be used in the place of 
the spring balance. The tension gauge is adjusted by means of the thumb 
screw so that when the tape loop is attached to the tip of the feeler and 
the transport started, the tension of the tape is just enough to produce 
relative movement between the feeler and the gauge during the slow 
winding process. The tension is then read off directly from the scale. 

♦Specification for scales and sizes for plotting frequency characteristics and polar 
diagrams. 
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APPENDIX B 

[ Clauses 7.6 (b) and 8.3.1 (b) ] 

RELATIVE RESPONSES AND ASSOCIATED TOLERANCES 
FOR FREE FIELD CONDITIONS 



Frequency 
Hz (c/s) 



Curve A 
dB 



Tolerance Limits 
dB 



10 

12-5 

16 

20 

25 

31-5 

40 

50 
63 
80 

JOO 
125 
160 

20O 

250 
315 

400» 
500 
630 

800' 

1 00O 
T250' 

I60O 

2 00O 

2 50O 

3 150 

4 000 
5000 

6 30O 

8000 

10 000 

12 500 
16 000 
20 000 



- 70-4 

- 634 

- 567 

- 505 

- 44-7 

- 39-4 

- 34-(> 

- 302 

- 26-2 

- 225 

- 19 1 

- 161 

- 134 

- 109 

- H-6 

- 6f> 

- 32 

- 19 

- 08 

0-6 

10 
12 
1-3 

12 
1*0 
05 

— 01 

— 11 

— 2-5 

— 4-3 

— 6'6 

— 93 



3 
3 
3 

2 



•5 
•5 

•5 
•5 
•5 



•5 

•5 
•5 



2 

3 
3 
3 



CO 

— 3 

— 2 
•5 
•5 

1-5 
•5 
•5 



— 2 

— 3 

— 4 

— 6 

— OO 

OO 



Note — These responses are based on frequencies calculated from 1 000 x 10n/«, 
where n is a positive or negative integer. 
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 



Base Units 








Quantity 


Unit 


Symbol 




Length 


metre 


m 




Mass 


kilogram 


kg 




Time 


•econd 


1 




Electric current 


ampere 


A 




Thermodynamic 


kelvln 


K 




temperature 








Luminous intensity 


candela 


cd 




Amount of substance 


mole 


moi 




Supplementary Units 








Quantity 


Unit 


Symbol 




Plane angle 


radian 


rad 




Solid angle 


•teradlan 


sr 




Derived Units 








Quantity 


Unit 


Symbol 


Conversion 


Force 


newton 


N 


1 N - 101 972 k*f 


Energy 


Joule 


J 


l J = 1 N.m 


Power 


watt 


W 


1 W =- 1 J/s 


Flux 


weber 


Wb 


1 Wb — J V s 


Flux density 


tesla 


T 


1 T -- 1 Wb/m 1 


Frequency 


herti 


Hz 


1 Hz - 1 c/s ( s-') 


Electric conductance 


siement 


S 


1 S - 1 A/V 


Pressure, stress 


pascal 


Pa 


1 Pa - 1 N/m* 



INDIAN STANDARDS INSTITUTION 

Manak Bhavan, 9 Bahadur Shah Zafar Marg. NEW DELHI 110002 



Telephone : 27 01 31 ( 20 lines > 

Regional Offices : 

Western : Novelty Chambers, Grant Road 
Eastern : 5 Chowringhee Approach 
Southern : C.I.T. Campes, Adyar 

t ranch Offices 

• Pushpak ' Nurmohamed Shaikh Marg, Khanpur 

• F * Block, Unity Bldg, Narasimharaja Square 
Showhouse Bldg, Sachivalaya Marg 

Ahimsa Bldg, SCO 82-83, Sector I7C 

5-8-56/57 L. N Gupta Marg 

D-277 Todarmal Marg, Banipark 

1 17/418 B Sarvodaya Nagar 

B C.I. Bldg ( 3rd Floor), Gandhi Mafdan East 

Hantex Bldg ( 2nd Floor ), Rly Station Road 



Telegrams i Manaksanstha 

Telephone 
BOMBAY 400007 37 97 29 

CALCUTTA 700072 23-08 02 

MADRAS 600020 i\ 24 42 



AHMADABAD 380001 2 03 91 

BANGALORE 560002 2 76 49 

BHUBANESHWAR 75IOOI 5 36 27 

CHANDIGARH 160017 2 83 20 

HYDERABAD 500001 22 10 83 

JAIPUR 302006 6 98 32 

KANPUR 208005 82 72 

PATNA 800004 5 36 55 

TRIVANDRUM 695001 32 27 



Printed at Printograph, New Delhi. India 



